Dissociation of beta-adrenergic receptors from hormone responsiveness during maturation of the rat reticulocyte.
Intact rat erythrocytes and reticulocytes have been studied in relation to their concentration of beta-adrenergic receptors and their responsiveness to beta-adrenergic catecholamines. Characteristics of the beta-receptor, as determined by binding of 125I-labelled hydroxybenzylpindolol, were compared among control erythrocytes and reticulocytes. The dissociation constant (Kd = 0.1--0.2 nM), association and dissociation kinetics, and stereospecificity for (--)-isomers of agonists and antagonists were similar in both cell types. The reticulocyte population contained four times more receptors per cell than the control erythrocytes. However, reticulocytes were 25 times more responsive than control cells to isoproterenol, as measured by the formation of cyclic AMP. After peak reticulocytosis, cells rapidly lost 95% of their maximum hormone responsiveness, but beta-receptors declined much more slowly. The 4-fold decrease in beta-receptors was associated with a 4-fold decrease in cell volume as the reticulocytes matured. The density of beta-receptors was unchanged. However, responsiveness to isoproterenol in the reticulocytes when expressed on the basis of cell volume was still nine times greater than the control cells. Thus, maturation of reticulocytes is associated with an uncoupling of persistent beta-receptors from catecholamine responsiveness.